Altered expression of genes related to blood-retina barrier disruption in streptozotocin-induced diabetes.
Disruption of the blood-retina barrier (BRB) is an early phenomenon in preclinical diabetic retinopathy (PCDR). Two vascular permeability pathways may be affected, the paracellular pathway involving endothelial cell tight junctions, and the endothelial transcellular pathway mediated by endocytotic vesicles (caveolae). The relative contribution of both pathways to vascular permeability in PCDR is unknown. We compared transcription levels in entire rat retina of genes related to these pathways between control conditions and after 6 and 12 weeks of streptozotocin-induced diabetes, as well as in bovine retinal endothelial cells (BRECs) exposed to VEGF and bovine retinal pericytes (BRPCs), using real-time quantitative RT-PCR. To confirm endothelial-specificity, immunohistochemical staining was performed in rat retina, and mRNA transcript levels were compared between BRECs and BRPCs. mRNA and protein of most paracellular transport-related genes were specifically expressed by retinal endothelial cells, whereas vesicle transport-related mRNA and proteins were present in various retinal cell types, including endothelial cells. Expression of selected endothelial cell tight junction genes and particularly that of occludin and claudin-5 was reduced in the diabetic retina and in BRECs after exposure to VEGF. Expression of 6 out of 11 vesicular transport-related genes was upregulated after induction of diabetes. Of these, only plasmalemma vesicle-associated protein (PV-1) was exclusively expressed in BRECs and not in BRPCs. PV-1 transcription was markedly induced in diabetic retina and by VEGF in BRECs. Caveolin-1 immunostaining was primarily found in the retinal vasculature, and its mRNA levels in BRECs were highly abundant and VEGF-inducible. Whereas the endothelial tight junction genes occludin and claudin-5 showed a transient downregulation, we observed long-term upregulation in diabetic retina and VEGF-induced expression in BRECs of the vesicular transport-related genes caveolin-1 and PV-1. The altered gene expression profiles observed in this study suggest a transient induction of the paracellular pathway and prolonged involvement of transcellular endothelial transport mechanisms in the increased permeability of retinal capillaries in PCDR.